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(54) POSITIVE PHOTORESIST COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the positive 
photosensitive composition good in adhesion to a 
substrate at the time of development and resistance to a 
plating liquid and superior in wettability by the 
plating liquid and developability with an alkaline 
solution and strippability of the nonexposed parts of 
the resist from the substrate and suitable to forming a 
thick film as a material for forming a bump. 


comprises (A) 100 pts.wt. of an alkali-soluble novolak 
resin; (B) 5-50 pts.wt. of an alkali-solubte acrylic 
resin comprising 10-80weight% radically polymerizable 
monomer units each having an alcoholic hydroxyl group 
and 3-50weight% radically polymerizable monomer units 
each having a carboxyl group and/or a radically 
polymerizable monomer units each having phenolic 
hydroxyl group; (C) 5-100 pts.wt. of a compound having a 
quinonediazido group; and (D) a solvent. 
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SOLUTION: This positive photoresist composition 
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1 0 0M4gi5(rMbT. (B) T/w='-^Ht7k^S^Sr* 

•rsTv^i^'/wa-^tt'ft'^i^V'fei o~8 oa*%. 
3 ~ 5 0 mm%^m^m^ t br-^tf r/w* y sj 

^ttOTi? y/V«fJig5~5 OaSaS (C) ^y^i^Ti? 
KS-^^fr-fb-a-i^S-l 0 OSSSP. *5<ttJ5 (D) ^^PJ^ 

[0 0 0 U 

[0 0 0 2] 

[0 0 0 3] iS^. m^mS&c^^l5^i/1^-fv:^>-^(C# 
V^. LSI cOiS^^a^kioJit^AS I Ci\:iAmk\^mAj-^ 

43*9. LS I ^a:^«^(c^«-r^:rci6cD#E^i:':^»j^ll 
[0 0 0 4] :i(DX^f£^<>':f^Mf$.'r^t^\ciim^ 

^m^^xxi^ y^m^M't^S:mj:min^^^i^x\^^ 
[0 0 0 5] :itt{c^b. t¥5K. ^oym^m^^^i^^^ 

:^hx\^^ :7:t hV y^yy^—{c^if^m^^<Dmu 


t t »^ ^^^tticMv ^xhm&x^ ^h(Dx 

^-km^-r 5 fc i?> ^ — Wk-r ^ {;i o 

^ ( (T^ffiftW. Vol. 46, No. 9, 775 — 777, 
1 9 9 5 Jl o 
10 0 0 6] 

i)^^nx^^±K^ :^y^m\^x^mi\^'&. r/utfvm 
\z.mri. ^<>-::fm^mmtvxiijm^mmmm^mir 

[0 0 0 7] 

m^-r^^^tVX. (A) T/l^:fyV'^m^<Dy:^y^y 

:^mmi 0 ommm^Mi^x. (b) r/i^:=^—/u^7i<.m 
20 M^^-r^ y ^^:^/i^m^mt^mmu i o - s o mm 

^mt^mm^ 3-5 omM%^m^m^t ur^tpr 
/t';S7y pr^'l4coT^y/vj|tj!i5-5 0fi»^ (c) 

^-v?T-^ KS^^>fb^^^ 5-10 OfiiSIS. *5<t 

[0 0 0 8] &.Ts :^^m<Dm^m^'r:^v^xmmi-^o 
m^n (A) ^:^/-/i^^7i<.mm^w^^^mit^m 

h^^ 0-^b< fi:7zii/-/V^l^/W{c^bT/Wy^t K 
SO. 7-i^/w(0#j^-efi4jSET-e#*D«&^$-^5r ^ 

40 /K 2. 3 -^v-l//— 2. 4-=^^/^-/— 

2. 5-=¥->V^y— 2. 6-=^v^wy— /K 3s 4 
-^iXl/y— /P, 3. 5-^^X1/7— /K 3. 6-^iX 

ixy— /K 2, 3. 5- b y /K 3. 

4. 5 - h y — p— — 

pt^/l^oo-T^/l., t''a;;5ft3— /U, :7 n a y i// — 
;?t5^fffett5o ^fcT/w^t Kffi^bTt^. >9^il;^(j7jN/v 
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mm. mm. mm. ^m. mm. mmmi^mm^ti^o 
[0 0 0 91 (B) T^v/)^mm :^^mKm\^^hn^ 

loo 10] r;v:=i—7v^i^mm^^'r^'7i^ 

tVP^t ^i?^ y I/— 4 -t Kt3^->:/^/^T:^' y I/— 

Tr^^yi — h^mT^-r^^tt^x^. m'^\.<\t.. 2- 

loo 1 1] :^7/W3i^^v>ri.s^*-t*'5^v^;«7/vfi'g"[4>ft: 

-^i^^LTt^. mx.yiT ^ /x^m. :^^^])/vm. 

2 -f-^i/y n-r/i^:^:^^^^^/^;^ y i/^ 
2----=^f't Kn>^^n^/V;t^v'^^/wy y I-— 
h 7t if /V v/wSio J: t;?ii^ ;^ 7^ /v^S^ ^ ^t* ^ ^ 30 

li. T^V/X^m. y^^y/V^. 2— Kn:7:$^ 

[0 0 12] :7^y-/wi47k^S^^-r5^i;^;=S7/wm^ 
3 — f y >^n-<:=^/v:7:iiy — /K 4->ry:^n 

mAx^,i.<\^2m&.±m^^t^'tx^mx^ rtu 

[0 0 13] ;$:^PJ(;Ifflv^t>^^^T/^;J^7 y oT^'Kor:?^ 

y /i^mm^\z.^if^. Tkmrn^^-r^ ^ i^;^7/PB>g'tt>ft: 

'^il^V^fi. 1 0-8 Ofi*%<7>®ia;$5^f^b< . <J:»9 
*?^L< (^2 0-6 0S»%-efc5o 8 0Sfi%S:®;t 
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[0 0 14] ^fc. ;*:^?gt;lfflv^^^^5r/v;^y pT^I* 

-efoSV>ft. 2aiJl_h«a^^;b-^fc^^ft^(0^ft-C3 
-5 Oa4%-Cfct). L<(^5'-4 0«»%-efc 

[0 0 15] *^M(^fflv^e>i^^T/v;^7y 
^^yvx^h^ ^^/vy y I/- n-y'^/u (y 

^) y s e c (y ^) T:^^ y 1-— 

t-:/^yv (y>5^) TiJ^yi/— -ry:/t:rt:VP 
/u^iL^.y'/u ; y^c=^/v (y ^5?) y i- — -<i^-J/v 

(y^) T:^^ y w h^<c^*<D (y^) T^y/w^ry — 

-y^/v^^u-^', p -y ^^v';=<.^w>^/£i:*<Dlfc=^/v 
S^^fSS=#;^^t:^^^S ; 1 , 3 - y^:^' V. >f y y^ 1/ 
>^ 1, 4 -i/p<^/vy'^v^:^>^;^^ifc?:)*^g:i^;ri/y^ 
T:^^ y b y/K V n::^hV/i-^J:}£(D=^ 

h y /vs^^ra^ttib^^ ; S>ft: t*^/v. j^^bif ^ y ^ 

y/v-T^ K/^if(OT^ m^^*fi^'tt>fb^f^ ; mm 
^^^/i^tj:t^(ommm^^=~/>m^m\^^^:itt>x^^o ^ 

(y>5?) y/w^^;^7^yw. 4$t:iy ^/vy :^T:^ y V 

h^£t^i>m-^\.v^it^mti.xmif^:it7^^x^^o * 
5iK{C;iv^e>tb5T/V':^7y ^^ttcD T ^ y ji^mRn 

6 0 mmo^mmji^ b<. <j:»9»*b<(*5o fis% 

[0 0 16] *5l5g^:lffiv^e>n5Ty^';;^7y pr^tt<7)r-:^ 

]);i^mm (B) ^^^-r^^^^fflv^e>i^^fi^M^«c^ b 
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3— /V'i>:3:^/P':3^— -T^/V^ y /^':3^^/V 

rn^/V^::— T^/^Tirv^— >^ n V- V y =a — /Wni ^ 

b ; g^^^^/v. g^^>^^/K 2 - 1 Ka 
^v->^nfc*';:^:/^3i^/K 2 -t Kp=^->- 2 -^^/W 
:7'n 2 - t: ^iX- 2 ^/W:^^ 

:3i^yK 2-t: Kni:^-^- 3 

3-;^ b^i/:7^nt';^>'i^y ^/K 3 b ^v^:^^^ 
^V-^^^i^/K 3 b ^ v-^^n t:';^>'^ni^/v, 3 - 

[0 0 171 *^ea^-fflv^?>tt5 (B) r/w;^y 

;tli2, 2' -r>^tf^-f y>^^o^ b y/K 2. 2* 
-T^/tr;^- (2, 4 -v^^^/W^l/n^ b y /w) . 
2, 2* -T:f)f:^- (4-^b=¥v'-2, -v^p^^/v- 
b y yv-) /^^^ory^k^i^ ; ^i^:/^ /u^ji-:^ 
b\ ^ n ^ /v^/w^:^ V b\ t - y ^/v^/W;^ ^ 
vtv^w— b. 1, 1' -ifx- ( t 

10 0 181 ::^^mm^m^^\^^xn. (b) 
mm (A) ^j^(Djyf^yy^mmioom.mm^n 
5-5 oaa^fp. *?*b< fii 0-4 ofii^fpo® 
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ffiTb. 5 OS*gi$^®x.^^?^^Sti.^Wi^;^ bMcD 

[0019] (C) ^J:yi>Ti^Ym^mi\^^m ; 

(C) i LTfl. >B^Jxtf (I) 2, 3, 4-bytKn 
^i^^>:/yz^J>^ 2, 4, 4' -bytKn^iy-< 
2, 4, 6 - b y t Kn:^v^:^>^:7ai 
yv, 2, 3. 6 - b y t Kaari/^v>^:7rny 

2, 3, 4 - b y t Kn:^v-- 2 ' -y^/U^vy':7^ 
10 yv, 2, 3, 4, 4' --7" bT t Kn:^v--<V>^:7ai 

y:^. 2, 2* , 4, 4* -7" b^b Kt3:¥v-^:/y'r7 
znyv, 2, 3' , 4, 4' , 6 t Kn:^^^-^ 
>:/y:^Jly^ 2, 2' , 3, 4, 4* — t Ku 
^^V-O^y'iyrny V, 2, 2' , 3, 4, 5-^^^^t 
Ka^rv'-<>y':7zny 2, 3* , 4, 4* , 5* , 
e Ka:^->^>->^>^n./ 2, 3, 3*, 

4, 4* , 5' -^=^iM:: Ka^V^V>^:7cny ^-^i^* 
O/Ky t Kn^rv^-O-y^y^zny Vig, (II) If;^ (2, 
4 -i/t Kn^r->>^aL^/W) ;^ ^ V, If;^ (2, 3, 4 
20 - b y t Kt=i^>^:7^^/V) 2- (4-hKtr 

=^->:7^^/w) -2- (4* - 1: Kn^v:7^c^/w) y" 
2- (2, 4 Kt3=^v^:7:3i::^/V) -2- 
(2* » 4* -v^t: Kt3^r->y3n:=^/V) y^n^^^-, 2- 
(2, 3, 4- b y t Ka^v':7^^/V) -2- 
(2' , 3* , 4' - b y t Kn^v:7a^:^/U) >^a^^' 
4, 4* - {1- [4- [2- (4-tKn^rV:7 

yz^J—;v, 3, 3* -i^^^/V- {1- [4- C2- 
(3-^^/V~4-t KP^v'y:i::=i/W) -2-^^13 t:' 
30 /V] :x^y^>-} t^jx :7 ^ y — /W/^ if o If ;^ 

[ (7}^y) t Kt3^v-:7 3^^/w] r/v;^7>'S, (iii) 

by;^ (4 - 1 Ka^v':7^ri/l^) tf^ (4- 

tKn^v'-3. 5 -4-tKci 
:^Vyji:=^/vy t*;;^ (4-tKo^rV-2, 5- 

v^^^/i^y ^nci^/V') -4-t Kn:^i/yai:^/wy 

If^ (4-l:KX3^V-3, 5 -V^P<^7V'>^:xJ:^/V) - 

2 -t Ka:^v->^ai^/ixy ^^'^-^ If;^ (4-tKa:^rv' 
-2, 5 -v^y ^/l^-r^oi^/P) - 2 - t: Ka^Vy^n:;:^ 
/wy^^-, If;^ (4-tKa^i/-2, 5-v^y^/W:y 
40 -3, 4 -v^t Kn^r->y3:^^/vy c^^/ , tf 

(4_tKn^rV-3, ^ --J ~ 

3, 4 -v^t Kndrv-:7^:=^/^y ^i/;^eif(0 b y (fc 
Kn^v-y^nci^/p) y ^^-SXtl^coy^^y^B^^*:, (I 
V) lf>^ (3-->:^n^:^V/^-4-t: Ka^v-:7ai^ 
/W) - 3 - t KnarV:7^^/vy t";^ (3-v-^ 

->yai::^/wy if;^ (3 n^^v-zv- 4 - t: 
Ka^fVy^^/W -4-t: Kn^i/>^:x:=:/vy 
H^;^ (5-V^n^^i://^-4-t: Kn:¥iX-2-y^ 
50 }V'7^::^)V) - 2 - t ^->y ;n^yvy ^ tf;:^ 
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(5-->'^n^^v-/V-4-t: KP:^->-2-;^^/i^:7 
-3-t: Ka:^->>^it:^/i-y tf;^ (5 

n^:^v'7W- 2 - 1 Kn^v':7ri.:=:/W) -3 — tKn:^ 

t Kt:!:^^/- 3 -;?«^/W:7zii:::^/U) _ 4 _ t F H :^r->:7 

^^v-- 3 - 3 - 1 Kt3^v':7;3ir^/w 

- 3 ^7W:7cn::i/V) - 2 - t K n :^->:7 zn::^/!^^ 

tfy<. (3-V>5'a^drV/w-2-t Kuaei/:7;iirL 
/V) -4-t Ka:^ri/>^3ii^/V^^i/, h*::^ (3--> 
2 - t Kt3^V:7:n:=:7W) -2-tKa 

- t Kt3^v-- 4 -2-t:Kt2^i/ 
'7:x,:=^;\^^^l^^ If^ (5->^:;^n^^->'/P-2-t K 

n=^i/-4-^^/W:7;nC=^/^) -4-t KP^r->'::7;n:::i 

m.^^. (V) :7:i./— /K p b^v::7^y— /K 

^/W, t:*'a;^ft3— /V- 1, 3 -v^y tSA 

S^t>o>fl:'^i^. (VI)y7j^^5/:^^. y^ni^xJi—;V-T^ 

V- 1 , 2 --J>T-y K- 5 h 
2-v^rv^K-4-;^/V:^>>^®&. ;^/VhT 

[0 0 2 0] i^^m<r>msLm\z.^\^x\x^ (c) 

rcD (C) taiB (A) ^S.':^<DJif^'7y^mm\ 

00fiSa5{c*fb. 5-1 OOSilFP. *?^b<f^l 0 

[0 0 2 1] (D) ^^J ; if.^m<r>mm^if-^^m^ ir V 

Jif-yy^mm (A) . T ^ ^) ;vmm 
(B) Sl/^^^Jt LTCO (C) i/i^Ti^KS-^^ 

[0 0 2 2] rcDj: ^^cC^^PJ (D) CD^JtbXI'i. 
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W>i/y /U^y y ^/Prn— V^/V, ^^V-Vi/y=2 — 
/U^y m^/Wm— ^/W^ y r3v_yw^y:7"n t:" 

l/>^y /v^y y ^/Ixin— T^/VT-t-T^— r/at" 
i^>-^y /i^cey :7^n tvw:^!— ^/vrir^— h^(D:y* 
-feh^^. y^/w^^/v^h>. t3^^1^y y^ 

m&J^s 2-t: KT3:^v->^r3t:';^>'S^y^/K 2-tK 
n^rv-^^n t**;^>'^rn^/K 2 - 1^ Kn =^ 2 - y ^ 

^oi^/W, 2-1: Kn:^v'-3-y^/V>^^>^y^ 
/V, 3 -y b^^rv-^^^/^riTT^- 3-y^/V-3- 

•^m^fz,mz.\tmfr^^Wim^. 3 oa»%;^>^e>6 saa 

[0 0 2 3] ^coffico^^ ; ^^gPJCT^MjSfe'fe^Cf^, ^;ftj 

LTfi. «?lIx.liBM- 1 0 0 0. BM- 1100 
40 (BM ^^—%m . y;^:7r ^>^F 1 4 2D. I^F 
172. [nlF173. I1IF183 (;k:9:$:>r V^>fb^X 
H (») K) . :7aT-KFC-l 3 5. [^FC-1 7 
OC. fnIFC-4 3 0. I^FC-431 y — ^ 

(tt) . 1^— :7n>'S- 112. I^S - 1 1 3. 
lKiS-131. I^S-141. IIIS-145 mm^^ 
(tt) . SH- 2 8 PA. (Kl- 19 0. n~ 1 9 
3. SZ-6 0 3 2. SF-8 4 2 8 (*:i^v'y=^ — > 

50 ffl»fl. Jif^yy^mm (A) 1 0 Ofi»g|5{;i*fU-Cif 
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[0 0 2 41 ^^m<Dmf^m\::.n. ^mtcomm^^^^ 

y V ^ y n :aei/:7'n tVw b y ^ h 

h^-^-^y>. y -i^y K^v/:7'P h y ^ h^iX 
V^:x, i3- (3, 4-:3^^^rVv-^a-vari//W) 

BB^SJ*. y^^y^yi^mS^ (A) 1 0 Ofi»^afc»9 2 
O®»?FPi^T;^50^bV\ 

[0 0 2 5] ^fc. ;*:5g0^cDM^i^(-li. T/V;^ y 

n-BS^. i so-SS^. n-^^^. i s 

^;?L^. 2-t Kn^rVB&K. 3 - 1 K n vg§^, 
l^-y^/V^. m-t Kt^^v'^S^^. p-t Kn^rv- 
^m§^. 2-t K^ari/^tV^^^, S-tKndeVtt 
V^^^, 4- 1 K^dev'^tV^^^. 5-t Kn^rWy 
v-y ^-^^^M^cCifOt Kn^rV^/;tr7V7)f>' 

-{yy^/U^. TU:7^/U^, 1, 2-->':^n-^:^r 
1^i/i^:!^7/v:i^vK, 1, 2, 4-->'^^^^ri^>'^ y;^ 
/i-jK:^^. hy^y^jyh^. t-ayy^^h^. ix>j.t2-< 

1, 2, 5, S~-'r:7^Uly'rh'7:^/l-^>^t^t^<D^ 
1, 2, 3, 4, --y^^y" hy:^/i-^>^. 

y^y-T^-h. t^^yiry ^-h y y y y^^- 

-y ^/VAjN/l^AT^y K. N-^^/WT-fehT^ K. 
:^>^a>^. :^>^y/w^. /K 1- 
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[0 0 2 61 ±mmm^iAmMn. m^^. m^:^mz,jt^ 
m^m^iM bT 6 0 fia%iiiT. 0^ l < (i; 4 o a»% 

[0 0 2 71 ^ e>(c. 

mm. #&e. ^#b\ pw. )^*. ^^k^^:/. ^ 

)isf; :/y yT>h:=t7— ^ ^<—^^>h\^yVe 
a v-r^>-://v— , :7^n->T^>:5^y — v/^^*cDW^ 
20 ^ h:^^—Uy y-^u^ h:t\^>i^tj:t^(0\imm 

:^^:v^@H, $?^L< #e>tb^*a^ifel-*)'bT. 50 

[0 0 2 81 :^^m(Dm^f^<Dmm\^. ^mu. mn^ 

dT^^yv-^, :^i^':fu>':7^/u^—fi:E^mv^x^^l. 
xhX\^\ 

[0 0 2 91 mm ; : ^^m<Dm^m^mmm t vx^m 
(o^mm'^^mi^mmim wi?^ h t i^x-hmm-r^ ^ t 

^ Vy^/vj>.h }^tL^<>':f<Dl^m^'^(OX^\c\.X'^^ 
40 tt^o 

[0 0 3 01 (1) : ±34LfcJ:5(-ISKb 

>^t->ri-hffi. ;^^y>->TOJffi. 
il^t^ 7 0—13 O'C-e. m-^\.< 0 — 1 2 0 

50 2-6 o^M^a-cfe^o 
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[0 0 3 11 (2) mimmm ■■ m^ivtimmm-^<^^-< 

^ — ^^«•^;^^'Sr:f^LT, &ft;iS3 0 0~5 0 0 nmO 

[0 0 3 2] wc^mm^Mi-i, m^<^'p<D^^^(om 
mMm7i<.^'niAm<7>m^. i oo~2ooomj/cm 
(3) m.^ : mimmM^(Dm.^:^mt urf*, r/v:* y 

3i^/VT5 v'-n-7'i3tf/l'T5V, h y 3;^/>T 

K. fc— /K f^yv*:^. 1. S-v^TiJ'lfv^^ia 
[5, 4, 0] - 7 --^i^T^-fe:/. 1, S-i^Tlft'i^ 

[4, 3, 0] -5-/■:^i^/^i^cDr/^i7y»cD7k 

[0 0 3 3] m^f^m\i. m.mim^m^<omm. la-^fj 
m.^^(on.mmmi^i:<3XMti:^7iK aiti~3o 

m^Wi. ?SfE;7Ki^itSr3 0~9 0#ratfV\ :3iT-;if> 
[0 0 3 4] 

■To 

</^-y^y^mm (A) <7?-^sfe> 

TCI-:? U:/~jUt p - ^ Uy^~/>%:M&it4 0 : 6 0(D 

^:h y h LTa»^*s;^>^=-Si 5 0 0 0®yjj<7 s/i^«r 
[0 0 3 5] ^liS.m 2 
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m-^W~/— /Wt3, S-^VW/— ywSrfiSJie 0 : 
4 OtDSO^-ciS-a-b. i^^(C7J^/^-x' y i^SrJDx., 5' 

0 0<^y#7S':5'«tJ|g^W/Co iOWi-Sr/JH7 5':J'i|$f 

m-^ l/>^— /Wt p /I'i: 3, S-^v-U-y — 
/l'Srfi»i:b5 0 : 3 0 : 2.0 cofiJ-g-CjE-g-b. rtvJcsf; 

ywy ^^jpx., i^::L'>^mm^m^^xmm^x<om^ 
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